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Single and double doses of doxycycline for the
treatment of gonorrhoea
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Doxycycline monohydrate (Vibramycin), a synthetic
derivative of oxytetracycline, shows some important
properties which are not shared by any other tetra-
cycline analogue. It is rapidly and almost completely
absorbed, its absorption is virtuallyunaffected by food,
it has a prolonged serum half-life, and it is highly
lipo-soluble resulting in high tissue levels. Taking
into consideration the known anti-gonococcal activity
of tetracycline derivatives, these properties are
likely to make single doses of doxycycline adequate
for the treatment of gonorrhoea.
Most published reports bear out this assumption.

Single doses of 200 mg doxycycline which were
used for the treatment of gonorrhoea in men by
Lassus (1968) in Finland and by van Steenbergen
(1971) in the Netherlands resulted in cure rates of
86 and 88 per cent. respectively. Single doses of 250
mg. used by Domescik, McLone, Scotti, and Mackey
(1969) in the U.S.A. cured 95 3 per cent. of cases of
gonorrhoea in men. Single doses of 300 mg. have been
used by several investigators with variable results.
The failure rate ranged from 12-7 per cent. reported
in London by Gray, Phillips, and Nicol (1970) to
2-4 per cent. reported in Sweden by Liden, Hammar,
Hillstr6m, Wallin, and Ohman (1971). Other authors
using this dosage include Sylvestre and Gallai (1968)
in Canada, Lassus (1968) in Finland, and more
recently Masterton and Schofield (1972) and Moffett,
McGill, Masterton, and Schofield (1972) in Glasgow;
these authors recorded failure rates of 5, 6, 6-4, and
5-8 per cent. respectively. Bartunek (1971) in
Germany treated 100 women suffering from gon-
orrhoea with 600 mg. divided into two equal doses
taken at an interval of 24 hours and attained a 93
per cent. cure rate; the seven patients who relapsed
were re-treated with the same dosage of doxycycline,
the interval being shortened to 12 hours, and all
seven were then cured.
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Material and Methods
In the present trial, 145 patients with uncomplicated
gonorrhoea, 100 men and 45 women, were treated with
400 mg. doxycycline. The first fifty, all men, were given
the whole dose (4 capsules) at once in the clinic; the
remaining 95 patients were given 200 mg. in the clinic
and instructed to take the other two capsules at home 1 to
2 hours later, after a meal.
Of the male patients, fifty were white (38 born in the

United Kingdom) and fifty coloured (32 from the sub-
continent of India). The ages ranged from 17 to 70
years (average 30 4). With the exception of two West
Indians, all the women were white with an age range
from 16 to 47 years (average 26-1). Pregnant women,
patients who could not be followed up (temporary
residents, long distance lorry drivers, etc.), and known
prostitutes were excluded from entry into the trial.

Treatment was given on the strength of a positive
Gram-stained smear. Cultures (heated blood agar) were
incubated in the clinic overnight and then submitted
to the Public Health Laboratory for identification and
sensitivity tests. Sensitivity of gonococci to penicillin was
tested with impregnated ifiter-paper discs of four concen-
trations from 0-062 to 0 5 unit. Sensitivity to streptomycin
and tetracycline was tested by dried discs, each of 10
,ug. potency. In addition impregnated discs containing
0-25, 0 5, 1, 2, and 4 ,ug. doxycycline were prepared in
batches of 100; these discs were used to test the isolates
from ninety patients.

Criteria for cure in men were absence of urethral
discharge, clear urine, and negative smear and culture
from prostatic fluid expressed after 14 days.

Criteria for cure in women were negative smears and
cultures from three post-treatment examinations, in-
cluding one after the menses. In the case of couples, if
one partner was adequately followed up after resumption
of sexual intercourse, the other partner was presumed
to be cured.

Fifteen men and seven women were assessed in this way.
Altogether there were 61 couples; in twenty of them
both partners, in 22 only the male partners, and in
nineteen only the female partners were treated with
doxycycline.
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Results

SENSITIVITY TESTS
In two male cases the gonococcus was not isolated.
The results of the sensitivity tests in the remaining
143 are shows in Table I.
There were 49 isolates (34 per cent.) with a

diminished sensitivity to penicillin and 45 (31 per
cent.) resistant to streptomycin. Diminished sensi-
tivity to penicillin was mostly associated with resist-
ance to streptomycin, and the association was 100
per cent. in isolates not inhibited by 0-25 and 0 5 u.

penicillin.
Of the ninety isolates tested for disc-sensitivity to

doxycycline, two were inhibited by 0-25 Ftg., seventeen
by 0.5 ,ug., 43 by 1 [tg., 23 by 2 Fg., and four by 4 ,tg.
The one isolate which was not inhibited by 4 ,ug.
was also resistant to 10 ,tg. tetracycline. A compari-
son of these results with the sensitivities of the same
isolates to penicillin and streptomycin is shown in
Table II.

Isolates less sensitive to penicillin and resistant
to streptomycin generally showed a lesser degree of
sensitivity to doxycycline. In the largest group of
43 isolates which were inhibited by 1 ,ug. doxycycline,
there were eight (18-6 per cent.) relatively resistant
to penicillin and eleven (25 5 per cent.) resistant to
streptomycin. Of the nineteen which were inhibited
by less than 1 jig. there were only two (10 5 per cent.)
less sensitive to penicillin and three (15 8 per cent.)
resistant to streptomycin, whereas among the 28
which required 2 Fg. or more doxycycline for
inhibition there were fourteen (50 per cent.) less
sensitive to penicillin and sixteen (57 per cent.)
resistant to streptomycin.

CLINICAL RESULTS (Table III)
In the group of fifty men treated by a single dose,

44 could be assessed, and 42 of them were cured;
one who vomited 10 minutes after treatment was
not cured and one attended with a fresh infection

TABLE I Sensitivities of 143 isolates of N. gonorrhoeae to penicillin, streptomycin, and tetracycline
Sensitivity to Streptomycin 10 gg. Tetracycline 10 tzg.
penicillin No. of
(units) isolates Sensitive Resistant Sensitive Resistant

0-062 94 89 5 93 1
0-125 23 7 16 23 0
0-250 11 2 9 11 0
050 9 - 9 9 0
Not inhibited
by 0o50 unit 6 - 6 6 0

Total 143 98 45 142 1

TABLE II Sensitivities to doxycycline of ninety isolates of N. gonorrhoeae compared with sensitivities
to penicillin and streptomycin
Sensitive to Sensitive to penicillin (units) Streptomycin 10 gsg.
doxycycline No. of
(jAg.) isolates 0-0625 0 125 0-25 0-5 >0 5 Sensitive Resistant

0-25 2 2 0 0 0 0 1 1
0-50 17 15 2 0 0 0 15 2
1 00 43 35 3 4 0 1 32 11
2-00 23 12 1 4 3 3 10 13
400 4 2 0 0 2 0 2 2
>4-00 1 0 0 1 0 0 0 1

Total 90 66 6 9 5 4 60 30

TABLE III Results of treatment with doxycycline
Dosage No. treated Assessed Cured Relapsed Re-infected

400 mg. stat 50 men 44 42 1 1

20gx 2O0men 46 45 - 1
200 mg. x 2 { 45 women 42 39 2 1

Total 145 132 126 3 3
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after 14 days. In the group of 95 patients treated by
double doses, 46 men and 42 women were assessed;
45 men and 39 women were cured, two women
relapsed, and one man and one woman were re-
infected. All three re-infections were verified by
epidemiological investigations. One of the women who
relapsed was found to be a prostitute and should
not have been included in the trial; she was probably
re-infected.
Three men needed additional treatment for non-

specific urethral infection which had been acquired,
as far as could be ascertained, concomitantly with
the gonorrhoea.

SIDE-EFFECTS
In the group of fifty men who were given 400 mg.
as a single dose, twelve vomited. Three did so within
30 min. (including the one who vomited after 10
min.), eight between 30 and 60 min., and one after
4 hrs. Thirteen complained of nausea. In all these
cases the dose had been taken on an empty stomach,
whereas, in those who had recently eaten, tolerance
was good. Of the fifty men and 45 women who took
doxycycline in divided doses, one man and two
women vomited within an hour of the first dose.
Four men and four women complained of nausea.
The second dose, which was given 1 j to 2 hours
later, was well tolerated in all cases.

Discussion
There are two aspects of this trial to consider:
(1) There is a frequent correlation of diminished
sensitivity to doxycycline with that to penicillin
in vitro. In the present trial this appears to be of
only theoretical interest, as even the patient who was
infected with a strain of gonococcus which was not
inhibited in vitro by 4 Fg doxycycline responded well
to 400 mg. of the drug. Moreover, there were four
patients in our series (three men and one woman),
who were infected with gonococci shown in vitro
to have lessened sensitivity to penicillin, and who
had failed to respond to penicillin but were cured
with doxycycline. On the other hand, Lassus (1970)
noted that the effectiveness of doxycycline was
reduced in such cases. Seven (17 per cent.) of the 41
patients whom he had treated unsuccessfully with
penicillin did not respond to re-treatment with
300 mg. doxycycline. This contrasts with the 6 per
cent. failure rate he had reported 2 years previously
(Lassus, 1968), using the same dosage of doxycychne.
(2) There is a high incidence of side-effects after
large doses of doxycycline. Although these are not
serious, do not alarm the forewarned patient, and

occur mostly after the drug is taken on an empty
stomach, they may influence the outcome if the
patient vomits before the drug has had time to be
absorbed. This happened to one of our patients who
vomited 10 minutes after taking 400 mg. doxycycline,
and premature vomiting was the presumed cause
of four out of twelve failures reported from Glasgow
in the two papers previously mentioned. In Glasgow
the problem was overcome by giving the 300 mg.
doxycycline with a drink of milk. We greatly reduced
the incidence of vomiting by dividing the treatment
into two 200 mg. doses, the second dose being
taken after a meal. Before resorting to double doses,
we carried out an evaluation on five men who were
given 15 ml. magnesium trisilicate mixture before a
single dose of 400 mg. doxycycline. There were no
side-effects, but in all five gonococci persisted in the
urethral discharge. Antacid preparations should
therefore not be given if treatment with doxycycline
or any other tetracycline is contemplated.

Summary and Conclusions

145 patients with uncomplicated gonorrhoea were
treated with 400 mg. doxycycline (Vibramycin).
The first fifty, all men, were given the whole dose
at once; of the 44 assessed, one patient was not
cured (2-3 per cent. failure rate). The remaining
fifty men and 45 women received two doses of 200
mg., the second dose being taken 1j to 2 hours
after the first and after a meal. Of these patients, 88
were assessed and two women relapsed (2 3 per cent.
failure rate), one ofwhom was probably re-infected.

Disc-sensitivity tests, using five strengths of
doxycycline, were carried out on isolates of N.
gonorrhoeae from ninety patients. Analysis of the
results showed that the isolates which were less
sensitive to penicillin and resistant to streptomycin
were mostly also less sensitive to doxycycline. This
did not affect the results.

Side-effects (nausea and vomiting) were frequent
in patients who took the 400 mg. doxycycline in one
dose on an empty stomach, and vomiting after 10
minutes was most probably responsible for the one
failure of treatment in this group.
Doxycycine 400 mg., divided into two equal

doses, the second dose being taken after the next
meal, is a highly effective and acceptable form of
treatment for gonorrhoea in men and women.

We wish to thank Dr. H. G. Smith, Director of Brad-
ford Public Health Laboratory, and his staff for the
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the supply of Vibramycin used in this trial and for his
practical help.
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La doxycycline a dose unique et a dose double dans
le traitement de la gonococcie

SOMMAIRE

145 malades atteints de gonococcie non compliqu&e

furent traites par 400 mg de doxycycline (Vibramycine).
Les 50 premiers, tous hommes, recurent toute la dose
d'embl6e; parmi les 44 retenus, un malade ne fut pas gueri
(2,3 pour cent d'echec). Les 50 hommes restant et 45
femmes recurent deux doses de 200 mg, la deuxieme dose
etant prise Ij a 2 heures apres la premiere et aprEs un
repas. 88 de ces malades furent retenus: 2 femmes
rechuterent (2,3 pour cent d'echec) dont l'une fut
probablement reinfectee.

Sur 90 malades, on etudia la sensibilite du N. gono-
rrhoeae, par la technique des disques, a 5 dilutions de
doxycycline. L'analyse des resultats montra que les
echantillons qui 6taient moins sensibles a la penicilline et
resistants a la streptomycine furent, pour la plupart,
moins sensibles i la doxycycline. Ceci n'influenca pas les
resultats.

Les effets secondaires (nausee et vomissement) furent
frequents chez les malades recevant 400 mg de doxycycline
en une seule dose, 1'estomac vide; le vomissement dans les
10 minutes fut probablement responsable du seul echec
dans ce groupe.
Une dose de 400 mg de doxycycline donnee en deux

doses egales-la deuxieme apres le repas suivant-est
tres efficace et represente une modalite convenable du
traitement de la gonococcie chez l'homme et chez la
femme.


